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9HV05EI0

9HV05CIO
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Certificate of Analysis

Washington Closure Hanford
3190 George Washington Way
Richland, WA 99354

January 31, 2005

Attention: loan Kessner

SAF Number RC-048
Date SDG Closed January 19, 2006
Number of Samples Six (6)
Sample Type : Water
SDG Number : J00053
Data Deliverable 45-Day / Summary

CASE NARRATIVE

1. Introduction

On January 19, 2006, six water samples were received at STL Richland (STLR) for chemistry analysis.
Upon receipt, the samples were assigned the following laboratory ID number to correspond with the
Washington Closure Hanford (WCH) specific ID:

WCH ID# STLR ID# MATRIX DATE OF RECEIPT
J311P8 HV047 WATER 01/19/06
JIlIP7 HV048 WATER 01/19/06
J11K7 HV05A WATER 01/19/06
J11IM8 HV05C WATER 01/19/06
J1IIM7 HV05E WATER 01/19/06
J111LO HV05F WATER 01/19/06

II. Sample Receipt

The samples were received in good condition and no anomalies were noted during check-in.

Il. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data includes

STL RICHLAND



Washington Closure Hanford
January 31, 2006

sample identification information, analytical results and the appropriate associated statistical errors.
The requested analyses were:

Chemical Analysis
Hexavalent Chromium by EPA method 7196A

IV. Quality Control

The analytical results for each analysis performed includes a minimum of one laboratory control sample
(LCS), one method (reagent) blank, and one duplicate sample analysis. Any exceptions have been noted
in the "Comments" section.

QC and sample results are reported in the same units.

V. Comments

Chemical Analysis
Hexavalent Chromium by EPA method 7196A:
The LCS, batch blank, sample, sample matrix spike (J I 1K7), matrix spike duplicate (J11 K7) and
sample duplicate (J 111 K7) results are within contractual requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this hard copy
data package has been authorized by the Laboratory Manager, or a designee as verified by the following
signature.

Reviewed and approved:

Hans Carman
Project Manager

STL RICHLAND 3



Drinking Water Method Cross References
DRINKING WATER ASTM METHOD CROSS REFERENCES

Referenced Method Isotope(s) STL Richland's SOP number
EPA 901.1 Cs-134, 1-131 RICH-RC-5017
EPA 900.0 Alpha & Beta RICH-RC-5014
EPA 903.1 Ra-226 RICH-RC-5005
EPA 904.0 Ra-228 RICH-RC-5005
EPA 905.0 Sr89/90 RICH-RC-5006
ASTM D2460 Total Radium RICH-RC-5027
Standard Method 7500-U-C & ASTM D5174 Uranium RICH-RC-5058
EPA 906.0 Triltium RICH-RC-5007

NOTE: I
The Gross Alpha LCS is prepared with Am-2411 (unless otherwise specified in the case narrativ)
The Gross Beta LCS is prepared with Sr/Y-90 (unless otherwise specified in the case narrativ)

Uncertainty Estimation
STL Richland has adopted the internationally accepted approach to estimating uncertainties

described in "NIST Technical Note 1297, 1994 Edition". The approach, "Law of Propagation of Errors",
involves the identification of all variables in an analytical method which are used to derive a result. These
variables are related to the analytical result (R) by some functional relationship, R = constants * f(x,y,z....
The components (x,y,z) are evaluated to determine their contribution to the overall method uncertainty.
The individual component uncertainties (uj) are then combined using a statistical model that provides the
most probable overall uncertainty value. All component uncertainties are categorized as type A, evaluated
by statistical methods, or type B, evaluated by other means. Uncertainties not included in the components,
such as sample homogeneity, are combined with the component uncertainty as the square root of the sum-
of-the-squares of the individual uncertainties. The uncertainty associated with the derived result is the
combined uncertainty (u) multiplied by the coverage factor (1,2, or 3).

When three or more sample replicates are used to derive the analytical result, the type A
uncertainty is the standard deviation of the mean value (S/vn), where S is the standard deviation of the
derived results. The type B uncertainties are all other random or non-random components that are not
included in the standard deviation.

The derivation of the general "Law of Propagation of Errors" equations and specific example are
available on request.

STL Richiand
rotGenerailnfo v3.72

STL RICHLAND 4



Action Lev

Batch

Bias

COC No

Count Error (#s)

Total Uncert (#s)
u,_Combined
Uncertainty.

(#s), Coverage
Factor
CRDL (RL)

Lot-Sample No

MDCIMDA

Primary Detector

Ratio U-234/U-238

Rst/MDC

Rst/TotUcert

Report DB No

RER

SDG

Sum Rpt Alpha
Spec Rst(s)

Work Order

Yield

Report Definitions
An agreed upon activity level used to trigger some action when the final result is greater than or equal to the Action
Level. Often the Action Level is related to the Decision Limit.

The QC preparation batch number that relates laboratory samples to QC samples that were prepared and analyzed
together.

Defined by the equation (Result/Expected)-1 as defined by ANSI N13.30.

Chain of Custody Number assigned by the Client or STL Richland.

Poisson counting statistics of the gross sample count and background. The uncertainty is absolute and in the same
units as the result. For Liquid Scintillation Counting (LSC) the batch blank count is the background.

All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure
of the uncertainty associated with the result, u, the combined uncertainty. The uncertainty is absolute and in the
same units as the result.

The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.

Contractual Required Detection Limit as defined in the Client's Statement Of Work or STL Richland "default"
nominal detection limit. Often referred to the reporting level (RL)

Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
associated with the sample. The Type I error probability is approximately 5%. Lc=(1.645 *
Sqrt(2*(BkgrndCnt/BkgmdCntMin)/SCntMin)) * (ConvFEt/(Eff*Yld*Abn*Vol) * IngrFct). For LSC methods the
batch blank is used as a measure of the background variability. Lc cannot be calculated when the background count
is zero.

The number assigned by the LIMS software to track samples received on the same day for a given client. The
sample number is a sequential number assigned to each sample in the Lot.

Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type I and II error probability of approximately 5%. MDC (4.65 *
Sqrt((BkgrndCnt/BkgrndCntMin)/SCntMin)+ 2.71/SCntMin) * (ConvFct/(Eff * Yld * Abn * Vol) * IngrEct). For
LSC methods the batch blank is used as a measure of the background variability.

The instrument identifier associated with the analysis of the sample aliquot.

The U-234 result divided by the U-238 result. The U-234/U-238 ratio for natural uranium in NIST SRM 4321C is
1.038.

Ratio of the Result to the MDC. A value greater than I may indicate activity above background at a high level of
confidence. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.

Ratio of the Result to the Total Uncertainty. If the uncertainty has a coverage factor of 2 a value greater than I may
indicate activity above background at approximately the 95% level of confidence assuming a two-sided confidence
interval. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.

Sample Identifier used by the report system. The number is based upon the first five digits of the Work Order
Number.

The equation Replicate Error Ratio = (S-D)/sqt(TPUs2 + TPUd2)] as defined by ICPT BOA where S is the original
sample result, D is the result of the duplicate, TPUs is the total uncertainty of the original sample and TPUd is the
total uncertainty of the duplicate sample.

Sample Delivery Group Number assigned by the Client or assigned by STL Richland upon sample receipt.

The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate result where
the results are in the same units.

The LIMS software assign test specific identifier.

The recovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239/40 method.

STL Richland
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Sample Results Summary

STL Richland STLRL
Ordered by Method, Batch No., Client Sample ID.

Report No. : 31214

Client Id
Batch Work Order

6019567 7196_CR6
J111K7

HV05A1AA H
HV05A1AE H

J11il0
HV05F1AA H

J11 M7
HV05E1AA H

JI11M8
HV05C1AA H

J111P7
HVO481AA H

Jl11PB
HVO471AA H

No. of Results: 7

Date: 27-Jan-06

SDG No: J00053

MDC or
Parameter Result +- Uncertainty ( 2s) Qual Units Yleld MDA CRDL RPD

EXCHROME
EXCHROME

EXCHROME

EXCHROME

EXCHROME

EXCHROME

EXCHROME

2.OOE-03
2.00E-03

2.00E-03

2.00E-03

2.OOE-03

2.OOE-03

2.OOE-03

+- 0.0E+00
+- 0.OE+00

+- 0.0E+00

+- 0.OE+00

+- 0.0E+00

+- 0.0E+00

+- 0.0E+00

U mg/L
mg/L

U mg/L

U mg/L

U mg/L

U mg/L

U mg/L

N/A
N/A

N/A

N/A

N/A

N/A

N/A

2.OOE-03
2.00E-03

2.00E-03

2.00E-03

2.00E-03

2.00E-03

2.OOE-03

2.OOE-03
2.00E-03

2.OOE-03

2.00E-03

2.00E-03

2.00E-03

2.00E-03

STL RICHLAND

0.0

STL Richland RPD - Relative Percent Difference.

rptSTLRchSaSum U Qual - Analyzed for but not detected above limiting criteria. Limit criteria Is less than the Mdc/MNda or Total Uncert or not identified by
mary2 V4.14.4 A97 gamna scan software.
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QC Results Summary
STL Richland STLRL

Ordered by Method, Batch No, QC Type,.

Report No. : 31214

Date: 27-Jan-06

SDG No.: J00053

Batch
Work Order Parameter Result +- Uncertainty ( 2s) Qual Units Yield Recovery Bias MDCjMDA

7196_CR6
6019567 MATRIX SPIKE

HV05A1AC HEXCHROME
HV05A1AD HEXCHROME

6019567 LCS
HV0571AC HEXCHROME

6019567 BLANK OC
HV0571AA HEXCHROME

No. of Results: 4

5.55E-01 +- 0.OE+00
5.57E-01 +- 0.0E+00

5.27E-01 +- 0.0E+00

2.OOE-03 +- 0.0E+00

mg/L N/A
mg/L N/A

mg/L N/A 105% 0.1 2.OOE-03

U mg/L N/A

STL RICHLAND

106% 0.1
106% 0.1

2.OOE-03
2.OOE-03

2.00E-03

STL Richland Bias - (Result/Expected)-1 as defined by ANSI N13.30.

rptSTLRchQcSum U Qual - Analyzed for but not detected above limiting criteria. Limit criteria Is less than the Mdc/Mda or Total Unceri or not Identified by
mary V4.14.4 A97 gamma scan software.
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Date: 27-Jan-06

Lab Name: STIL Richland

Lot-Sample No.: J6A190355-3

Client Sample ID: J11K7

SDG:

Report No.:

COC No.:

J00053

31214

RC-046-147

Collection Da

Received Dat

Matrix:

te: 1/19/2006 10:00:00 AM

e: 1/19/2006 4:00:00 PM

WATER
Ordered by Client Sample ID, Batch No.

Result Count Total MDCIMDIA, RptUnit, Yield RstMDC, Analysis, Total So Aliquot Primary
Parameter Qual Fre ( 2 s) Uncert( 2 s) Action fey IA CRDL(RL) Rst/TotUcrt Prep Date Size Size Detector

Batch: 6019567 7196_CR6 Work Order. HV05A1AA Report OB ID: 9HV05A10

HEXCHROME LO E-03 U O.OE+00 2.OOE-03 mg/L N/A 1. 1/19106 100.0

2.OOE-03 N/A ML

No. of Results: 1 Comments:

STL Richland MDCIMDALc - Detection, Decision Level based on Instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.

rptSTLRchSample U Qual - Analyzed for but not detected above limiting criteria. Limit criteria is less than the Mdc/Mda or Total Uncert or not identified by gamma scan software.

V4.14.4 A97

FORM I

SAMPLE RESULTS
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Date: 27-Jan-06

Lab Name: STL Richland

Lot-Sample No.: J6A190355-6

Client Sample ID: J111L0

SDG:

Report No.:

COC No.:

J00053

31214

RC-048-150

Collection Da

Received Dat

Matrix:

te: 1/19/2006 9:00:00 AM

e: 1/19/2006 4:00:00 PM

WATER
Ordered by Client Sample ID, Batch No.

Result Count Total MDC MDA, Rlpt Unit, Yleld RAt/MDC, Analysis, Total Sa Aliquot Primary
Par-muder Qunl Error ( 2 s) Uncert( 2 s) Action Le LC CRDIARL) Rst/TotUcert Prep Date Size Size Detector

Batch: 6019587 7196_CR6 Work Order: HV05F1AA Report DB I0: 9HV05F10
HEXCHROME 2.00503 U 0.0E+00 2.OOE-03 mg/L N/A 1. 1/19/06 100.0

2.OOE-03 N/A ML

No. of Results: 1 Comments:

STL Richland MDCIMDALc - Detection. Decision Level based on instrument background or blank, adjusted by the sample Efficiency Yield, and Volume.

rptSTLRchSample U Qual - Anabyted for but not detected above limiting criteria. Limit criteria is less than the Mdc/Mda or Total Uncert or not identified by gamma scan software.
V4.14.4 A97

W

FORM I

SAMPLE RESULTS



C. Date: 27-Jan-06

Lab Name: STL Richland

Lot-Sample No.: J6A190355-5

Client Sample ID: J11M7

SDG:

Report No.:

COC No.:

J00053

31214

RC-048-154

Collection Da

Received Dat

Matrix:

to: 1119/2006 12:30:00 PM

to: 1/19/2006 4:00:00 PM

WATER
Ordered by Client Sample ID, Batch No.

Result Count Te MDCIMDA, Rpt Unit, Yield Rst/MDC, Analysis, Total So Aliquot Primary
Parameter Qual Enrr (2 5) Uncert( 2 s) Action Le 1A CRDL(RL) RstTotUcert Prep Date Size Size Detector

Batch: 6019567 7196_CR6 WorkOrder HV0SE1AA Report DB ID: 9HV05E10
HEXCHROME ZO.E-03 U O.OE+00 2.OOE-03 mg/L NIA 1. 1/19/06 100.0

2.OOE-03 WA ML

No. of Results: 1 Comments:

STL Richland MDCIMDALC - Detection, Decision Level based on Instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.

rptST.RchSample U Qual -Analyzed for but not detected above limiting criteria. Umit criteria Is less than the MdcoMda or Total Uncert or not Identified by gamma scan software.
V4.144 A97

FORM I

SAMPLE RESULTS



Date: 27-Jan-06
C)
-

-4

Lab Name: STL Richland

Lot-Sample No.: J6A190355-4

Client Sample ID: J11M8

SDG: J00053

Report No. : 31214

CCC No.: RC-048-167

Collection Date: 11/19/2006 2:00:00 PM

Received Date: 1/19/2006 4:00:00 PM

Matrix: WATER
Ordered by Client Sample ID, Batch No.

Result Cont TOWs MDCIMDA, Rpt Uit, Yield RstJMDC, Analysis, Total Sa Aliquot Primary
Parameter Qua[ Error (2 8) Uncert( 2 s) Action In UC CRDL(RL) Rst/TotUcert Prep Date Size Size Detector

Batch: 6019567 7196_CR6 WorkOrder HV05CIAA Report DB ID: 9HV05CIO
HEXCHROME 2OOE03 U 0.OE+00 2.OOE-03 mg/L N/A 1. 1/19/06 100.0

2.OOE-03 N/A ML

No.of Results: 1 Comments:

STL Richland MDCIMDALc -Detection, Decision Level based on instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.
rptSTLRchSample U Qual - Analyzed for but not detected above limiting criteria. Limit criteria is less than the Mdc/Mda or Total Uncert or not Identified by gamma scan software.
V4.14.4 A97

SAMPLE RESULTS
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Date: 27-Jan-06

Lab Name: STL Richland

Lot-Sample No.: J6A190355-2

Client Sample ID: J111P7

SDG:

Report No.:

COC No.:

J00053

31214

RC-048-186

Collection Da

Received Dat

Matrix:

te: 1/19/2006 11:30:00 AM

e: 1/19/2006 4:00:00 PM

WATER
Ordered by Client Sample ID, Batch No.

Result Count Total MDCIMDA, Rpt Unit, Yield Rst/MDC, Analysis, Total Sa Aliquot Primary
Parameter Qual Error (2.) Uncut( 2 s) Actim [AT L: CRDL(RL) Rst/TotUcert Prep Date Size Size Detector

Batch: 6019567 7196.CR8 Work Order: HV0481AA Report 01B0: 9HVO4810
HEXCHROME 2.OOE03 U O.OE+00 2.OOE-03 mg/L N/A 1. 1/19/06 100.0

2.OOE-03 AL/A ML

No. of Results: 1 Comments:

STL Richland MDCIMDALc -Detection, Decision Level based an Instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.
rptSTLRchSample U Qual - Analyzed for but not detected above limiting criteria. Limit criteria Is less than the Mdc/Mda or Total Uncert or not Identified by gamma scan software.
V4.14.4 A97

FORM i

SAMPLE RESULTS
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Date: 27-Jan-06

Lab Name: STL Richland

Lot-Sample No.: J6A190355-1

Client Sample ID: J111P8

SDG:

Report No.

COC No.:

J00053

31214

RC-048-187

Collection Da

Received Dat

Matrix:

to: 1/19/2006 1:30:00 PM

B: 1/19/2006 4:00:00 PM

WATER
Ordered by Client Sample ID, Batch No.

Result Count Total MDCjMDA, Rpt Uit. Yield Rst/MDC, Analysis, Total Sa Aliquot Primary
Parameter Qual Error (2 ) Uncert(2 s) ActionLet Le CRDLRL) RstiTotUcert Prep Date Size Size Detector

Batch: 6019567 7196_CR6 WorkOrder HV0471AA Report OBID: 9HV04710

HEXCHROME LOE-03 U 0.0E+00 2.00E-03 mg/L N/A 1. 1/19/06 10D.0

2.OOE-03 N/A ML

No. of Results: 1 Comments:

STL Richland MDCIMDA,Lc -Detection, Decision Level based on Instrument background or blank, adjusted by the sample Efficiency, Yield, and volume.

rptSTLRchSample U Qual - Analyzed for but not detected above limiting criteria. Limit criteria is less than the MdclMda or Total Uncert or not identified by gamma scan software.

V4.144 A97

FORM I

SAMPLE RESULTS



Date: 27-Jan-06

Cl)

H

Lab Name: STL Richland

Lot-Sample No.: J6A190355-3

Client Sample ID: J11K7

SDG: J00053

Report No. : 31214

COC No.: RC-048-147

Collection Date: 1/19/2006 10:00:00 AM

Received Date: 1/19/2006 4:00:00 PM

Matrix: WATER

Result, Count Total MDCIMDA, Rpt Unit, Rst/MDC, Analysis, Total Sa Aliquot Primary
Parameter Orig Rst Qual Error (2 a) Uncert( 2 ) Actio In CRDL Yied Rst/TotUcert Prep Date Size Sin Detector

Batch: 6019567 7196_CR6 WorkOrder HV05A1AE Report OB ID: HVOSAlER Orig Sa DB ID: 9HVOSA10
HEXCHROME 2.OOE-03 0.OE+00 2.00E-03 mg/L N/A 1. 1/19/06 100.0

2.OOE-03 U RPD 0.0 2.00E-03 N/A ML

No. of Results: 1 Comments:

STL Richland RPD - Relative Percent Difference.

rptSTLRchDupV4.1
4.4 A97

H

DUPLICATE RESULTS

FORM 1I

MDCMDA,LC - Detection, Decision Level based on Istrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.

U Qual - Analyzed for but not detected above limiting criteria. Limit criteria Is less than the Mdc/Mda or Total Uncert or not identified by gamma scan software.
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Date: 27-Jan-06

Lab Name: STL Richland

Matrix: WATER Report No.: 31214

Count TOal MDC JMDA Rpt Unit, Rn/MDC, Analysis, Total Sa Aliquot Primary

Parameter Result Qual Error (2 s) Uncet( 2s) , CRDL Yield RstTretUcen Prep Date Size Size Detector

Batch: 6019567 7196 CR6 Work Order HV0571AA ReportDBID: HVD571AB

HEXCHROME 2.OOE-03 U 0.0E+00 2.OOE-03 mg/L N/A 1. 1/19/06 100.0
2.OOE-03 N/A ML

No. of Results: 1 Comments:

STL Richland MDCIMDALc - Detection, Decision Level based on Instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.

rptSTLRchBlank U Qual - Analyzed for but not detected above lntiag criteria. linit criteria is less than the Mde/Mda or Total Untert or not identitled by gamn scan software.
V4.14.4 A97

H
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FORM 11

BLANK RESULTS

SDG: J00053
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STL Richland

WATER

Date: 27-Jan-06

SDG: J00053

Report No.: 31214

Result Count Total Report Expected Recovery, Analysis, Aliquot Primary
Parameter Qual Error (2.) Uncert(2s) MDCJMDA Unit Yield Expected Uncert Bias Prep Date Size Detector

Batch: 6019567 7196_CR6 Work Order HV0571AC Report OR ID: HV0571AS
HEXCHROME 5.27E-01 0.OE+00 2.OOE-03 mg/L N/A 5.OOE-O1 105% 1119/06 100.0

Rec Limits: 85 115 0.1 ML

No. of Results: 1 Comments:

STL Richland Bias - (Resuft/Expected)-1 as defined by ANSI N13.30.

rptSTLRchLcs
V4.14.4 A97

ON

FORM I1

LCS RESULTS

Lab Name:

Matrix:



FORM 11
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MATRIX SPIKE RESULTS

STL Richland SIG: J00053

Lot-Sample No.: J6A190355-3 Report No.: 31214 Matrix: WATER

SpikeResult, CO" Tetal Rpt Unit, Rec- Exp Exp Analysis, Aliquot Analy Method,
Parameter Orig Rst Qual Frer (2 s) Uncert( 2 s) MDCJ MDA CRDL Yield every ected Uncert Prep Date Size Primary Detector

Batch: 6019567 WorkOrder HVOSA1AC Report DB ID: HVO5A1CW OrigSaDBID: 9HVOSA10
HEXCHROME 5.55E-01 0.0E+00 2.00E-03 mg/L N/A 105.51% 5.26E-01 1/19/06 100.0 7196_CR6

2.OOE-03 ML
Batch: 6019567 Work Order. HV05AIAD Report DB ID: HV05AIDW Orig Sa DB ID: HV05A1CW

HEXCHROME 5.57E-01 0.OE+00 2.OOE-03 mg/L WA 105.89% 5.26E-01 1/19/06 100.0 719_CR6
5.55E-01 ML

Number of Results: 2

Comments:

STL Richland
rptSTLRchMs
V4.14.4 A97

RER - Replicate Error Ratio - (S.O)Ysqrt(sq(TPUs)+sq(TPUd))] as defined by ICPT BOA.
Bias - (Result/Expected)-1 as defined by ANSI N13.30.

Date: 27-Jan-06

Lab Name:

H
-1



FORM 1I
Date: 27-Jan-06

C)

STL Richland SDG: J00053

Lot-Sample No.: J6A190355-3 Report No.: 31214 Matrix: WATER

SpikeResult, Count Total Rpt Unit, Rec- Esp- Exp Analysis, Aliquot Primary
Parameter Orig Rsat Qual Error 2 s) Uucert(2s) MDCIMDA CRDL Yield ovry ected Uncert Prep Date Size Detedcr

Batch: 6019567 7196 CR6 Work Order HVO5A1AC Report DO ID: HV05AICW OrigSaDBID: HV05AIDW
HEXCHROME 5.55E-01 O.OE+00 2.OOE-03 mg/L N/A 105.51% 5.26E-01 1/19/06 100.0

5.57E-01 RPD 0.4 ML

Batch: 6019567 7196_CR6 Work Order HVOSAIAD Report DO ID: HV05A1 DW OrigSaDBID: HV05A1CW
HEXCHROME 5.57E-01 0.OE+00 2.OOE-03 mg/L N/A 105.89% 5.26E-01 1/19/06 100.0

5.55E-01 RPD OA ML

No. of Results: 2 Comments:

*

STL Richland RER

rptSTLRchMsDup2 BlAs
V4.14.4 A97

- Replicate Error Ratio - (S-D)[sqrt(sq(TPUs)+sq(TPUd))] as defined by ICPT BOA.
- (ResuIt/Expected)-1 as defined by ANSI N13.30.

H

MATRIX SPIKE DUPLICATE RESULTS

Lab Name:



-TRENT ST

Richland Laboratory
Data Review Check List
Hexavalent Chromium

Work Order Number(s): HV047, HV048, HV05A, HV05C, HV05E, I{V05F
Lab Sample Numbers or SDG: J00053

Method/Test/Parameter: Cr+6 in Water / RICH-WC-5003, Rev 7

Yes No N/A 2' Level

Review Item (V) (1) (1) Review (/)

A. Initial Calibration

1. Performed at required frequency with required number of levels?

2. Correlation coefficient within QC limits?

3. Initial calibration verification (ICV) analyzed immediately after calibration and
results within QC limits?

4. Initial calibration blank (ICB) analyzed immediately after ICV and concentrations of
all parameters ; reporting limit?

B. Continuing Calibration

1. CCV analyzed at required frequency and all parameters within QC limits?

2. CCB analyzed at required frequency and all results < reporting limit?

C. Sample Analysis

1. Were any samples with concentrations above the linear range for any parameter
diluted and reanalyzed?

2. Were all sample holding times met?

D. QC Samples

I. All results for the preparation blank below limits?

2. MS or MS/MSD recoveries within QC limits and %RPD (for MSD) acceptable?

3. LCS percent recovery within QC limits and %RPD (for LCSD) acceptable?

4. Analytical spikes within QC limits where applicable?

5. ICP only: One serial dilution performed per SDG?

6. ICP only: CRDL standard (CRI or CRA) analyzed at required frequency?

7. ICP only: Interference check samples (ICSA, ICSAB) and HICAL analyzed at the
required frequencies and within QC limits?

Form CG-191, Rev. 4, 2/03

STL RICHLAND
page 1 of 2
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Review Item Yes No N/A 2 d Level
(-) (V) (V) Review (/)

E. Other

1. Are all nonconformances included and noted?

2. Is the correct date and time of analysis shown? V

3. Did the analyst sign and date the front page of the analytical run?

4. Correct methodology used?

5. Transcriptions checked?

6. Calculations checked at minimum frequency?

7. Units checked?

Comments on any "No" response:

Analyst:

Second-Level Review:

\ i', Date: 46kLh
Date: t

Form CG-191, Rev. 4, 2/03

STL RICHLAND

page 2 of 2
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-048-187 Page 1 of I
Collector Comoany Contact Telewhone No. Proiect Coordinator

TILL.R, 8 JOAN KESSNER 375-4688 KESSNER, JH Price Code 7N Data Turnaround

Proiet Deslonation Saroulim Location SAF No. Air Quality ] 45 Days
100 Area and 300 Area Componem of the RCBRA Water Sa U-7. SURFACE WATER RC-048

Ice Chest No. Field Lotbook No. COA Method of Shipment
EL-1597 BESRAS6520 GROUND TRANSPORT

Shined To Offsite Proornty No. Bill of Ladine/Air Bill No.
Severn Trent Incorporated, Richland SEE OSPC

POSSIBLE SAMPLE iHAZARDS/REMARKS
POTENTIAL RADIOACTIVE < DOT UMITS Preeion

Tyf 0,9 C15r3iGIr
Special Handling and/or Storage Type of Contaie

7b o /? No. of ContaineT(s)

p 0.- 5 O i 4 Volume 2S

SAMPLE ANALYSIS

Sample No. Matrix * Sample Date Sample Tim 77

JIliPS H11/47 WATER X c, 11,44 X

CHAIN OF POSSESSION Sign/Print Nanes SPECIAL INSTRUCTIONS Matrix

RSE y rar

hd m F1or D im. Rcdyt d n D 2 I-n
77w=6~~~w w DL efrene

Rlirquished By/Reoved FRom Date/timt Received By/Stored In / Dhtelir
1w~

Rdinquied By/Rvemed Fron Dateim Received By/Stored In Dale/Liw T.

v=Vcla.
Relinqished By/Removed Fron Date/Tin Reved By/Stored in Dazetint

Relinquished By/Rennoved Fron, Date/rust Received By/Stored In Date/me

LABORATORY Received By Title Date/fri.
SECTION

FINAL SAMPLE Disposa Method Disposed By Date/rim
DISPOSITION

BHI-EE-011 (08/29/2005)
N)
H
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-048-186 M' I of I

Colector Company Contact Telephone No. Proiect Coordinator
TILLER. B & r-,,.t- JOAN KESSNER 375-4688 KESSNER, JHC

Prolect Designation Samplin Location SAF No. Air Quality EL] 45 Days
100 Area and 300 Are. Component of the RCBRA Water Sa U-6, SURFACE WATER RC-048

Ice Chest No. Field Loebook No. COA Method of Shipment
EL-1597 BESRAS6520 GROUNDTRANSPORT

Shipped To Offsite Property No. Bill of Ladine/Air Bill No.
Sevem Traet Incorporated, Richland SEE OSPC

POSSIBLE SAMPLE HAZARDS/REMARKS

POTENTIAL RADIOACTIVE < DOT LIMITS Preservation

Special Handling and/or Storage ---o5 T-pe of Co-ta r ----

No. of Contaer(s)

Volume

Hex- 71%

SAMPLE ANALYSIS

Sample No. Marix Sample Date Samplemnc Ti X' ,

J111P7 H/ fg WATER -13- - /( 0 X

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Marix*

Rel uished B oewned From Daine Recend Sdt n

Relinquisfrd By/Reroved From Dairtdant Rcived By/Sted In Da/s

Relinquished By/Removed From DEU/mm Rcalved By/Stored In DateUfinaC

Relimuished By/Removed From DatC/ThIC Rcalved By/Stored It Date/Tine TQiat

v=v-tl&-
Relinuishcd By/Removed From Dawhlme Rcived By/Stord in Datc/ime X

Reinquished By/Removd From Datelrmr Received By/Stored In Date/ime

LABORATORY Received By Title D.M/Tine

SECTION

FINAL SAMPLE Disposal Mehod Disposed By Dal/nimn
DISPOSITION

RHI-EE-011 (08/29/2005)
N)
N)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-048-147 I N or I
C)

bi
wA

Collector Company Contact Telephone No. Proicct Coordinator
JOAN KESSNER 3754688 KESSNER, JH Price Code 7N Data Turnaround

roicct Designation Samoling Location SAF No. Air Quali' 45 Days
100 Area and 300 Area Component of the RCBRA Water Sa U-5, PORE WATER, FULL QC RC-048 -

Ice Chest No. Field Logbook No. COA Method of Shipment
EL-1597 BESRAS6520 GROUND TRANSPORT

Shipped To Offsite Property No. Bill of Ladine/Air Bill No.
Severn Tret Incorporated, Richland SEE OSPC

POSSIBLE SAMPLE HAZARDS/REMARKS

POTENTIAL RADIOACTIVE < DOTIMTS Preservation

##dTpre fCotiner1

Special Handling and/or Storage Ty of Container G/P
No. of Container(s)

Volume

Rcx-7196

SAMPLE ANALYSIS

Sample No. Matrix * Sample Date Sample Time --

J111K7 afpf5y WATER J-i-o VC

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix

- uished/RcovMd From Da erimX Receive fto DatefsMs

Relinquished By/Retnved From i1ntmnr Received By/Stured In Dwtc/Timc
W-wv.
0Od

Reniquished By/Reonved From DaIe'Time Received By/Stored Ib Dal/ O-Pr

OtLmU LqWi,

Relinquished By/Remnved From DIcTffune Received By/Stored In Datetfinx W-Wi.

Relinquished By/Removed From Datrrim Received By/Stored In Datetime rc

Relinquished By/Removed rm Datedrina ReecivedBy/SIoredIn Datedfie

LABORATORY Received By Title DateMrr

SECTION

FINAL SAMPLE Disposal Method Disposed By Date/Tint
DISPOSITON

BHI-EE-01 1 (08/29/2005)

/'
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Washinzton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-048-167 Page I of
Collector Company Contact Telephone No. Project Coordinator

TILLER, B ge 6 rc JOAN KESSNER 375-4688 KESSNER, JH Price Code 7N Data Turnaround

proiect Designation Sampling Location SAF No. Air Quality Days
100 Area and 300 Area Component of the RCBRA Water Sa U-7, PORE WATER RC-048

Ice Chat No. Field Loabook No. COA Method of Shipment
EL-1597 BESRAS6520 GROUNDTRANSPORT

Shipned To Offsite Progery No. Bill of Lading/Air Bill No.
Severn Treat Incorporated, Richland SEE OSPC

POSSIBLE SAMPLE IIAZARDS/REMARKS

POTENTIAL RADIOACTIVE < DOT LIMITS ation Cl1

Special Handling and/or Storage T----e or Contain. -- - ..
No. of Container(s)

Volume

SAMPLE ANALYSIS

Simple No. Matrix* Sample Date Sample Tim

J111M8 H O - WATER /--9fde, /C/

CHAIN OF POSSESSION Sign/Print Nanes SPECIAL INSTRUCTIONS Matrix

R naie y/Reoved ront-jlmrd1 Daterin y

RelinqishedBy/Removed Froro Date/m - RceidBy/Stred1n / Date/ sfsl,

Relinquished By/Remsuved Runs Dle/Tuo, Recmivd By/Stord 1. Date/rie

Relinqished Ry/Removd Froin Date/l'is Rcoived By/Stared In Dae/TunsMw

Relinquished By/Reoved rown D'Dt/imss ived By/Stored In DFlatefflnr

Relinquished By/Removed hor Da.wTIJc Received By/Stored in Date/flae

LABORATORY Rcivd By Title DaBrryimfT
SECTION

FINAL SAMPLE Disposal Method Disposed By Date/im
DISPOSITION

BHI-EE-011 (0829/2005)
M
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-048-154 Page I of I
Collector Company Contact Telephone No. Project Coordinator

TILLER, B JOAN KESSNER 375-4688 KESSNER, IH Price Code 7N Data Turnaround

ProietDesignation Sampiln Location SAP No. Air Quality 45 Days
100 Area and 300 Area Componeni of the RCBRA Water Sa U-6, PORE WATER RC-048

Ice Chest No. Field Loebook No. COA Method of Shipment
EL-1597 BESRAS6520 GROUNDTRANSPORT

Shipped To Offsite Property No. Bill of Ladine/Air Bill No.
Seven Trent Incorporated, Richland SEE OSPC

POSSIBLE SAMPLE HAZARDS/REMARKS

POTENTIAL RADIOACTIVE <DOT IMl Prervation Coo C

Special Handling and/or Storage Typ of Container
No. of Container(s)

Vohnau 250n

Max-7196

SAMPLE ANALYSIS

Sample No. Matuix * Sample Date Sample Time -

J111M7 ff WATER (q -e(-g jlp

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matnix

jlpished f lom , igim/SdDaJ/fen

Delinquished By/enmed Frot Datemie 1dytDe/fueM

RelingishedBy/Remved Fom Dat/fime Received By/Suved In Dl/in

Reinquished By/Rernwved From DateTml Rcived By/Stered inDt/ie

lv *wav

0.o

ReUnquished By/Removed From Datarfime Received By/Stacd in Da0*frIue A.

Relinquished By/Removed Fnn Dafoime Received By/Stored In Datedfint

LABORATORY Received By Title Date/frime
SECTION

FINAL SAMPLE hisposal Method Disposed By Dace/rinte
DISPOSITION

BHI-EE-011 (08/29/2005)

tJ
U,



U)
H
Ir'

H

C)

r

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-048--150 u-e I of I

Collector Comoany Contact Telenhone No. Proiect Coordinator
TiLLER, B Lc/ ; JOAN KESSNER 375-4688 KESSNER, JH Price Code 7N Data Tur"aroun

Proiect Designation Sampilne Location SAF No. Air Quality 45 Days
100 Area and 300 Area Component of the RCBRA Water Sa U-5, SURFACE WATER, FULL QC RC-048

Ice Chest No. Field Loebook No. COA Method of Shinment
EL-1597 BESRAS6520 GROUND TRANSPORT

Shinned To Oflsite Propertv No. Bil of Ladine/Air Bill No.
Severn Trent Incorporated, Richland SEE OSPC

POSSIBLE SAMPLE HAZARDS/REMARKS

POTENTIAL RADIOACTiVE < DOTLIM1S Preservation

Special Handling and/or Storage Type of Cntainer
No. of Container(s)

Volume 500ML

Chrommum
Hex - 7196

SAMPLE ANALYSIS

Sample No. - Matrix * Sample Date Sample Tine 7

J111LO /- V r- WATER j - . .- O_ _ __r-

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix
M (Ri temoved From daeln [te ar/Tl

r.,.., J& (. df/S 5re"'4 1k SE-Sk.c
q A0 lkffSO-Sid

Relinquished By/Rcrmcd FroM Date/Fio Received By/Stored In DWteftsw
W - War

Relinquished By/Rermved Frmi Dat/Tine Received By/Stored In Da/Tne -Al

L-rfn taws

Relinquished By/Removed From Dw/Tine Received By/Stored ii Dite/fofin Tw-m,
L-Lga
v-vgnt'.

Relinquished By/Reroved From Date/Time Received By/Stored In Date/Time X-oo r

Relinquished By/Removed From Date/Time Received By/Stored In Date/firne

LABORATORY Reived By Title D08 0in0
SECTION

FINAL SAMPLE DiFp-salMCthod Disposed By Daterrime

DISPOSITION

BHI-EE-011 (08/29r2"5)

to
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STL
Sample Check-in List

Dateflime Received: // /f oS /jo4

Client: 4HZ SDG #: Jio NA [] SAF #: / NA [

Work Order Number. jl..#/tor.< Chain of Custody # -'S -/7, /. 'g Sy,-ro

Shipping Container ID: 4/4 Air Bill #

I. Custody Seals on shipping container intact? NA7 Yes [ No []

2. Custody Seals dated and signed? NA/I Yes [] No tI]

3. Chain of Custody record present? YesM No[]

4. Cooler temperature:'* 2 ' - A [ 5.Verniculitc/packing materials is NA [ Wet [I Dryfrf

6. Number of samples in shipping container: -

7. Sample holding times exceeded? NA [] Yes [] Noj

8. Samples have:

tape hazard labels
y custody seals y appropriate samples labels

9. Samples are:

g in good condition leaking
broken have air bubbles

(Only for samples requiring head space)

10. Sample pH taken? NA V pH<2 [] pH>2 [] adjusted pH [ ]

11. Sample Location, Sample Collector Listed? * Yes $ No [1
*For documentation only. No corrective action needed.

12. Were any anomalies identified in sample receipt? Yes [] NoJA

13. Description of anomalies (include sample numbers):

Sample Custodian: -Date: //f e

Client Samle ID Analysis Requested Condition Comments/Action

Client Informed on by Person contacted

( ] No action necessary; process as is.

Project Manager Date

LS-023, 12/05, Rev. 6

STL RICHLAND 27
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1/19/2006 4:39:58 PM Sample Preparation/Analysis Balance id:
127642, Bechtel Hanford, Inc. Bechtel 88 NO SAMPLE PREPARATION PERFORMED I DIRECT INJECTION Pipet #:
Hanford, Inc. EA Chromium, Hexavalent (7196A)

: Report Due: 03/06/2006 51 CLIENT: HANFORD SpI DT/Tm Tech:

Batch: 6019567 WATER mg/L PM, Quote: HC , 27023 Sep2 DTITm Tech;
SEQ Batch, Test None

Work~~~~~Pe Tre, O Iiilh:q on
Wk drLot. TIa Iiia AqU09 QC Tracer CntDetector Count On I Off CR Analyst. T Comments:

Samnl at~m Amt/Unit ArnIAUnit Prep Date Timne Mi Id (24hr) Circle lnitJDale

I HV047-1-AA

J16A190355-1-AMP

01/19/2006 13:30 AmtRec:250P Kontainerw 1 Scr Alpha: Beta-
2 HV048-1-AA
J6A190355-2-SAMP

011/20 11.30 I W01/19/2006 11:30 AmtRec:250P IConlainer: 1 Scr Alpha: Beta:
3 HVOSA-1-AA
J6AI90355-3-SAMP

01/19/2006 10:00 AmtRec 250P #Containera: 1 Scr Alpha: Bela
4 HVO5A.-AC-S
J6A190355-3-MS

01/19/2006 10:00 AmtRec:250P #Contains: I Scr Alpha: Beta:
5 KVO5A-1-AD-X
J6A190355-3-MSD

01/19/2006 10:00 AmtRec 25W PCortakie: 1 Scr Alpha set:
6 HY05A-1-AE-X
J6A1 903553-DUP

01/19/2006 1 0:00 Amt :25DP XContairs: 1 Scr Alpha: Beta:
7 HV05C-1-AA
J6A190355-4-SAMP

01/19/200614:00 AmtRec: 250P #Contawr 1 Scr Alpha: Beta:

STL Richland Key: In - Initial Amt, fi - Final Amt, di - Diluted Amt. a1 - Sept, s2 - Sep2 Page 1 ISV - Insufficient Volume for Analysis WO Cnt: 7
Richland Wa. pd - Prep Dt. r - Reference Di, ec-Enrichment Cell, ci-Cocktailed Added ICOC v4.8.16
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1/19/2006 4:39:59 PM Sample Preparation/Analysis Balance Id:
127642, Bechtel Hanford, Inc. Bechtel 88 NO SAMPLE PREPARATION PERFORMED I DIRECT INJECTION
Hanford, Inc. EA Chromium, Hexavalent (7196A)

Report Due: 0306/2006 51 CLIENT: HANFORD Sepi DTITm Tech:

Batch: 6019567 WATER mg/L PM, Quote: HC, 27023 Sep2 DTITm Tech:
SEQ Batch, Test None

Work Order, Lot Total Initial Aliquot QC Tracer Count Detector Count On I Off CR Analyst Comments:
Sample DaleTime ArnUUnIt AmV/Unit Prep Date Time Min Id (24hr) Circle Inil/Date

7 HV05E-1-AA
JBA190355-5-SAMP

01/19/2006 12:30 AmtRec 250P Containers:1 Scr Alpha: Bea:
9 HV05F-1-AA

JBA1 90355-6-SAMP

01/1 9/2D06 09:00 Amgec 250P #Contais- I Scr Apha: Beta:
14V057-1-AA-8
JBA190000-567-BLK

01/19/2006 10:00 AmnRc: IXonwiners: 1 Scr Apha- Beta.
11KV057-1-AC-C
J6AI90000-567-LCS

011192000 10:00 AmIRec: Conainem: 1 Scr Apha- Beta:

Comments:

U1 Clients for Batch:
127642, Bechtel Hanford, Inc*. Bechtel Hanford, Inc. , HC , 27023

W0471AA-BAMP Constituent Lat.
mEECR~ONZ RDL:0.002 MgIL LCL.SS UCL:115 xPD:20

IVOSA1AC-Ss
WEnom RDL:O-002 ug/L UCLAS UCL:1l5 ftPf:20
SvM$AD-KAD:a

xzmEiM RDL:0-002 wq/L LCL8:5 UCL:l15 RPDt20
W0571AA-LK:

snagsROM RDL:O.002 .U/L LCLv UCLt RPt

STL Richland Key: In - Initial Amt, fi - Final Amt di - Diluted Am, si - Sept. s2 - Sep2 Page 2 ISV - Insuflicient Volume for Analysis WO Cnt: 11
Richland Wa. pd - Prep Dt, r - Reference DL, ec-Enrichment Cell, ct-Cocktailed Added ICOC v4.8.16



1119/2006 4:39:59 PM Sample Preparation/Analysis Balance Id:
88 NO SAMPLE PREPARATION PERFORMED I DIRECT INJECTION Pipet #
EA Chromium, Hexavalent (7196A)

Report Due: 03/06/2006 51 CLIENT: HANFORD Sepi DTiTm Tech:

Batch: 6019567 mg/L Sep2 DT/Tm Tech:
SEQ Batch, Test None

Prop Tech:

Wook order, Lot, Total Initial Aliquot QC Tracer | Count Detector Count on I Off CR Analyst Comments:
Sample DateTime AmtIUnlt Ami/Unit Prep Date Time Min Id (24hr) Circle Fnit'Date

EV0571AC-LC8:
NZXCKROUX RDL:C.002

EV0471AA-BA3W CaLc Info.

Uncert Level (#s). t
EV05AAC -MB:

Uncert Level (08).:
EV05 A1AD-xsv

Uncert Level (0).r
ErV057A-L:

Uncert Level (#s)..
EV057AC-LCB:

Uncert Level (#s)..

mg/L LCL:85 UCL115 RPDa20

2 so Decay to sat:

2 Decay to Sut:

2 Decay to SaDta

2 Decay to SaDta

2 Decay to Salta

y

T

Y

T

T

3lk Bubt.:

lk subt.:

3lk Bubt.:

Elk Subt..

3lk Bubt-a

N

N

N

3

3

sci.not..

sci.at.:

sci.Not.:

Sci.ot..

sci.Not.s

-P

Key: In - Initial Amt, f - Final Amt, di -Diluted Amt, sl - Sepl, s2 - Sep2 Page 3
pd - Prep Dt. r - Reference Dt, ec-Enrichment Cell, ct-Cocktailed Added

ISV - Insufficient Volume for Analysis WO Cnt: II
ICOC v4.8.16

Y

Y

Y

Y

Y

ODRS: B

ODES: B

ODRs: I

ORs: s

ODRES a

Approved By Date. gI

STL Richland
Richland Wa.La

U


